• Small angle neutron scattering (SANS) and small angle Xray diffraction (SAXRD) are powerful methods to nondestructively characterize the position ordering of particle arrays.
• The chemical ordering and particle sintering behavior of spin-coated FePt and FePtAu nanoparticles has been investigated by using SANS, SAXRD, and magnetometry.
Summary
•The spin-coated FePt and FePtAu nanoparticles have a hexagonal close-packed ordered superstructure.
•The annealing process, which is needed to achieve hard magnetic properties, destroys the assemblies via agglomeration and sintering based on SANS and magnetic measurements.
•This effect is more pronounced for FePtAu nanoparticles than 
Experiment
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The scattering intensity I(q) can be calculated by averaging on a ring at constant q (where q=(4π/λ)sin(θ/2) and θ is the scattering angle) with standard reduction methods. The intrinsic remanent coercivity, H 0 , and thermal stability factor, KV/kT, can be obtained by fitting with Sharrock's fomula. FePtAu nanoparticles have large H 0 and KV/kT, indicating a large switching volume after annealing.
